Materials and Methods:
This study was performed in accordance with Institutional and National Institutes of Health regulations governing the treatment of vertebrate animals. Forty-three skeletally mature female crossbreed dogs, weighing 15-34.5 kg each from a separate study designed to evaluated intact, PD, and ruptured ACLs were used in this study. A custom designed device was used to apply a set force, anterior and then posterior, to the tibia with the femur immobilized in one limb of each dog. Radiographs were performed without and during force application. Posterior (PTT), anterior (ATT), and total anterior to posterior (TTT) translation of the tibia relative to the femur was objectively measured using digitized images of the radiographs. Dogs were euthanized and the condition of each ACL was confirmed with open dissection. Comparisons in translation were made between knees with intact, PD, and ruptured ACLs. Intra-and inter-observer variability of the tibial translation measuring technique was determined.
Mean + SEM was determined for absolute and normalized (translation/tibial width x 100) translation. Differences in translation among ACL conditions were evaluated with one-way ANOVA.
Tukey's post-hoc test was used to evaluate differences among groups. ATT and PTT within each ACL condition were compared with paired Student's t -tests. Sensitivity and specificity was calculated for normalized TTT to distinguish intact versus PD ACLs and PD versus ruptured ACLs. Associations between translation measurements were quantified with intra-class correlation coefficients (ICCs). Significance for all analyses was set at p < 0.05.
Results: Nine ACLs were intact, 22 were PD, and 12 were ruptured. Gross changes were consistent with previously described changes in ACL deficient joints. Absolute and normalized TTT in knees with intact ACLs was significantly less than that in those with PD and ruptured ACLs, and the TTT in knees with ruptured ACLs was significantly greater than that in knees with PD ACLs (Table 1) . ATT and PTT were significantly greater in knees with ruptured ACLs than in those with intact or PD ACLs. 100% of knees with intact ACLs had a normalized TTT of 9.0 or less and 100% of knees with PD ACLs had a TTT of 9.1 or more (sensitivity = 100%; specificity = 100%) (Fig. 1) . 92% of knees with ruptured ACLs had a normalized TTT of 20 or more while 100% (22/22) of knees with PD ACLs had a normalized TTT of 19.9 or less (sensitivity = 100%; specificity = 92%). Intra-observer ICCs were 0.87 or higher and inter-observer ICCs were 0.84 or higher. 
Discussion:
We have designed a device to assess the anterior-posterior translational stability of the canine knee in vivo that is sensitive and specific enough to identify ACL integrity. This precise noninvasive technique to assess canine knee translation permits repetitive, objective measurements. Information provided by this device may be beneficial for diagnostic use, to assess therapies designed to inhibit or prevent OA progression, and to evaluate knee stabilization techniques.
References: 1. Beynnon BD, et al. Am J Sports Med 22:812, 1994 . 2. Maitland ME, et al. J Orthop Res 16:441, 1998 . 3. De Rooster H, et al. Vet Rec 142:366, 1998 
